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Method for the manufacture of chocolate 



The present invention relates to a method 



comprising 

a) the preparation of a cooled but still liquid 
chocolate mass which comprises i) a fat selected from 

5 cocoa butter and cocoa butter equivalents (CBE) , and at 
least one component selected from a) sugar, b) cocoa mass 
and c) cocoa powder, 

b) mixing the liquid chocolate mass with a seed 
material, and 

10 c) allowing the mixture to cool to a first 

temperature below the melting temperature of chocolate, 
producing solid chocolate, 

the seed material used in step b) being cooled 
mixture . 

15 Such a method is known from the European patent 

application 0 765 606 . This describes how chocolate mass 
from a vessel is subjected to ultrasonic treatment in 
order to form stable p polymorph crystals . A portion of 
the thus -treated mass is cooled and returned to the 

20 vessel. 

The disadvantage of this method is that an apparatus 
is required for the generation of ultrasound for the 
removal of unstable polymorph crystals formed with the 
method, while in addition to this outlay also raising the 

25 energy costs during production of a chocolate product . 

The object of the present invention is to provide a 
method according to the preamble with which the 
disadvantages are to large extent eliminated. It is the 
particular object of the invention to provide a method 

30 producing such a chocolate, which includes a chocolate 

product, which during prolonged storage will develop no or 
only a slight amount of white efflorescence (will exhibit 
less or no fat bloom) . 



35 invention is characterized in that when preparing the 



To this end the method according to the present 
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liquid chocolate mass, it is heated to above the critical w 
temperature, and subsequently cooled to a second 
temperature between the first temperature and the critical 
temperature, the thus cooled chocolate mass is mixed with 
5 the seed material, the seed material used being cooled 
mixture at a temperature above 30°C, but which liquid 
substance has not exceeded the critical temperature and 
which substantially does not contain any crystalline 
material in the P« phase, and in that to produce solid 
10 chocolate, the mixture is subsequently cooled to the first 

temperature . 

Thus a simplified method is provided for the 
preparation of chocolate which during prolonged storage 
will exhibit less fat bloom or none at all. Compared with 
15 the known method, the energy consumption is limited. In 
the present application the critical temperature is the 
temperature at which all forms of crystalline fat have 
changed to the molten state. This temperature may be 
determined by melting a sample whose fat is in the p 
20 condition (obtained, for example, by leaving molten 
chocolate for at least three days at a temperature of 
22 °C) and to heat it to a temperature X and to maintain it 
for one minute at that temperature. The mass is 
subsequently cooled to 23°C at a rate of 1-C/min. (while 
25 avoiding that the liquid chocolate mass comes into contact 
with a surface whose temperature is more than. 3°C lower 
than that of the chocolate mass) , and examined to see 
whether the p* or the p' phase develops. This experiment is 
carried out mechano- statically. That temperature X is the 
30 critical temperature with which after cooling again solid 
chocolate is obtained whose crystallization phase is 
substantially (3 ' . The melting point of chocolate depends 
to some extent on the rate of cooling during production. 
Moreover, the melting point is not one single value, 
35 because chocolate has a melting range of several degrees. 
Indications of temperature with regard to melting 
temperature are in the present application related to the 
lowest value of the melting range. For a reliable process. 
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the liquid chocolate mass will generally be heated to at 
least 2°C, preferably to at least 5°C above the critical 
temperature. A higher temperature shortens Che time during 
which the chocolate mass has to be heated above the 
critical temperature. In the present application, the 
first temperature is understood to be the temperature at 
which molten chocolate mass is solidified. This 
temperature is below the melting temperature of the 
chocolate. The second temperature, which may also be 
called the mixing temperature, is suitably at least 2°C 
below the critical temperature and at least 2°C above the 
first temperature, conveniently above the melting 
temperature of the chocolate. Cocoa butter is preferably 
mixed at a temperature in the vicinity of T opt obtained 
15 with the (empirical) formula: 
T opt = 1.44* [St] - 3.3* [Ar] -6 

[St] being the concentration of stearic acid and [Ar] the 
concentration of arachidic acid as present in the free 
ester form in cocoa butter. When the present application 
20 refers to a substance not having exceeded the critical 
temperature, this means counting from the last time the 
substance is at least partially in a crystalline 
phase . 

As an alternative to ultrasonic treatment it is known 
25 in the art to add seed crystals to a liquid chocolate mass 
(Hachiya, I., et al . in Seeding Effects on Solidification 
Behaviour of Cocoa Butter and Dark Chocolate. II. Physical 
Properties of Dark Chocolate, in J. Amer. Oil Chem. Soc. 
66:1763-1770 (1989) . 

30 Such a method has several disadvantages. First, solid 

chocolate has to be ground into (preferably the smallest 
possible) seed crystals. Second, said seed crystals should 
be mixed as homogeneously as possible with the liquid 
chocolate mass. Until now, these disadvantages have 

3 5 prevented the application of this method in large-scale 
production of chocolate, which term includes in the 
present invention also chocolate -comprising products such 
as biscuits with chocolate, and the like. 
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WO 98/30108 discloses a method of producing chocolate 
with seeding agents such as powders of stable crystals of 
a fat or oil, SOS, BOB, SSS , cocoa butter or extracts 
thereof, and other naturally occurring or synthetic 
triglycerides . 

Preferably, in the cooling steps, the temperature of 

the wall (that is to ► page 4 
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say the interior wall) is suitably at most 5°C lower than 
the temperature of the optionally seeded or unseeded 
liquid chocolate mass, preferably at most 3°C lower, and 
most preferably at most 2°C. 
5 This ensures that the fat in the solid chocolate will 

not be in the undesirable p 1 phase. 

The preparation of chocolate has been widely 
researched. This has also involved fundamental research on 
the behaviour of its components such as the 

10 crystallization behaviour of cocoa butter. Schlichter- 
Aronhime, J. et al . (ref.l) described the formation of 
stable crystalline seed material in a melt. This may be 
done by alternating the temperature causing low-melting 
crystals to redissolve while more stable crystals are 

15 left. Hence, the method described in said (and other) 
publications relates to cocoa butter in non- stirred 
(static) conditions. The above publication does not 
concern a liquid chocolate mass which after all contains 
in addition a sweetener such as sugar and optionally cocoa 

20 powder. It is well known in the art that these factors 
affect the crystallization behaviour (of fat) in the 
chocolate. Ref . 2, for example, describes the differences 
between static and dynamic formation of chocolate. Ref s . 3 
and 4 describe the effects of other components on the 

25 formation of chocolate, and in particular that these may 
have a considerable effect on the same. 

To start the process of a continuous production, 
cocoa butter may be used as the seed material, as prepared 
according to Ref. 5, whereas subsequently mixture cooled 

30 to approximately the first temperature but having a 

temperature of at least 3 0 °C, is used as seed material. 

Consequently, once production is started up, this 
seed material is available in liberal quantities since it 
can be obtained just prior to the mixture cooling to below 

35 the first temperature. In accordance with an alternative 
. embodiment, mixture that is cooled to below the first 
temperature may be remelted, taking care not to exceed the 
critical temperature . In each of the cases the seed 
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material is added at a temperature lower than the critical 
temperature and at a temperature of at least 30°C / such as 
suitably at least 32 °C. In practice, the seed material 
will be added at a temperature that is the same as, or 
5 lower than the second temperature. The temperature may- 
advantageous ly be chosen such that it contributes to the 
further cooling of the liquid chocolate mass. 

The quantity of liquid substance being added is 
preferably 10 - 20% by volume of the fat content of the 
10 final mixture . 

Although the amount of liquid substance added as seed 
material may vary greatly, for example between 5 and 90%, 
the above-mentioned preferred range of percentages will 
provide a method combining a large production volume with 
15 limited sensitivity to variations in the production 
conditions, such as changes in the composition of 
components and temperature variations within the 
installation where the method is applied. 

Prior to being mixed with the seed material, it is 

2 0 advantageous for the liquid chocolate mass to be cooled to 

a second temperature of at least 4°C below the critical 
temperature . 

This provides a robust process that is less sensitive 
to temperature deviations. 
25 Advantageously, cooling to the first temperature 

takes place subsequent to the addition of the seed 
material, at a rate of 0.2 - 3°C/min. 

Preferably the method is carried out as a continuous 
process . 

3 0 Continuous process simplifies the method to a 

considerable extent, especially since seed material can be 
added in a simple manner from downstream product streams . 

According to a preferred embodiment the mixture is 
divided into a first relatively small stream and a second 
35 relatively large stream, wherein the first stream is 

cooled more slowly than the second stream and subsequently 
used as seed material, whereas the second stream is cooled 
yielding solid chocolate. 
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Cooling the small stream that is used as the seed 
material more slowly, ensures that high-quality seed 
material is obtained and allows the second stream to be 
cooled relatively quickly yielding solid chocolate with 
5 the desired qualities. 

The present invention will now be elucidated with 
reference to the following exemplary embodiments. 

Example 

For all the experiments and the control experiments 
10 chocolate was prepared consisting of 9.0% defatted cocoa 
powder (natural, fat content < 0.5%), 35.0% cocoa butter 
(soft butter from Bahia, iodine value 41, having the fat 
composition shown in table I), 55.5% fine powder sugar and 
0.5% lecithin. 

15 

TABLE I 

Iodine value triglycerides fatty acids 



Iodine value 


Triglycerides 


% 


Fatty acids 


% 


40,7 


C48 


0,3 


C16:0 


23,5 




C50 


16,4 


C16:l 


0,3 




C52 


44, 7 


C18:0 


31,8 




C54 


36, 6 


C18:l 


38,8 




C56 


2,0 


C18:2 


4,1 






C18:3 


0,3 



20 

The iodine value is determined by the Wijs method (IUPAC 
method 2.205) . The triglyceride composition is determined 
by GLC (IUPAC method 2.323) and the fatty acid composition 
is determined with the aid of GLC via fatty acid methyl 
25 esters (IUPAC methods 2.301 and 2.302). 



EXAMPLE I 



i o o Ni»e ± 3; *9 «i i o o jl o 2 

WO 01/06863 PCT/NL00/00525 



For the preparation of 7 50 g chocolate the cocoa powder 
and the sugar were mixed, and heated to 60 °C in an oven. 
To this mixture a portion of the warm cocoa butter is 
admixed, is yielding a chocolate mass with a fat content 
5 of 25%. This chocolate mass is rolled with 700-800 kPa/cm 2 
at approximately 3 0 °C in order to reduce the cocoa 
particles and sugar, and reheated to 60 °C and mixed and 
again rolled, now with 900-10 00 kPa/cm 2 at approximately 
30 °C. More cocoa butter is added such that the mixture 

10 contains 8 0% of the total quantity of cocoa butter. 

Immediately after rolling and the addition of more cocoa 
butter the chocolate mass is heated for 3 0 minutes at 
60 °C, yielding a liquid chocolate mass. The temperature of 
60°C is 20-22°C above the critical temperature. 

15 The remaining cocoa butter (the cocoa butter used had 

solidified through natural cooling, and had been stored 
for certainly more than three days) is molten together 
with the lecithin and under stirring heated to 34 °C. This 
is done in a vessel having a wall temperature of 3 5 °C in 

20 order to ensure that none of the cocoa butter reaches a 
temperature above the critical temperature. 

The liquid chocolate mass is cooled to 34 °C (wall 
temperature above 26 °C) and the mixture of cocoa butter 
and lecithin is admixed with the liquid chocolate mass. 

25 The mixture thus obtained is cooled under stirring to 26 °C 
in a vessel with a wall temperature of 26 °C. This 
temperature is below the melting temperature of the 
chocolate (melting range 30. 1-34. 5 °C. The thus cooled 
chocolate is immediately poured into moulds that have been 

30 heated to 26 °C, vibrated to remove the air bubbles, and 

subsequently kept at 26 °C for 1.5 hours. The filled moulds 
are then stored for 3 0 minutes at 10 °C to facilitate the 
removal of the chocolate from the moulds. After removal, 
the chocolate is wrapped in aluminium foil. 



EXAMPLE XI 

A quantity of material to be rolled (composition; 
minimum total content of cocoa 25% (of which at least 6.7% 
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defatted dry cocoa and at least 18% cocoa butter) , at 
least 21.5% of milk constituents (of which at least 7.5% 
milk at) and at least 46% sucrose)) is heated to 55-60°C 
in an oven (mixture A) . Subsequently it is cooled to 36 °C 
5 on a water bath of 36 °C. 

Separately, 65.8 g of cocoa butter and 2.5% lecithin 
are mixed and heated to 36 °C (mixture B) . 

Mixture A and 54 g of mixture B are combined at 36 °C 
and cooled to 25 °C. After 3 0 minutes material poured into 
10 moulds is cooled to 10 °C. 

The addition of partially cooled mixture B (or 
product molten again to at least 30 °C) to a mixture A # 
results in chocolate products that exhibit the same 
favourable fat bloom characteristics as chocolate obtained 
15 directly from mixture A and mixture B. 
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